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CARi F «;i NrM[ntnn mirm 

The present fnvention relates to cables induding fillers. 

It is common for electrical and optical cables to Include a filler 
multiple fillers. Fillers typica„ y comprise string or extruded p las tlc 
components which occupy space within the cable. They may De provideo 
to enhance the overall shape of and/or positioning of other components, for 
example conductors or optical fibres, relative to each other within the cable, 
or to provide mechanical protection. For example a central filler may be 
surrounded by cable components or interstitial fillers may be provided 
between cable components to give a cable a substantially circular cross- 
section. 



Where a cable Is terminated, for example in a connecting device, the 
filler is normally redundant or superfluous. In many cases, the filler is of 
nuisance value to the installer who has to perform what is perceived as the 
extra task of removing it prior to terminating the cable. In some cable and 
connector designs where space limitation, connection procedures, or 
specific performance requirements dictate, the task can be difficult to 
achieve satisfactory and/or safely. 

The problem of filler removal is particularly acute with the type of 
cables used for high speed data transmission. One design of cable employs 
four pate of twisted insulated copper wires surrounding an extruded plastic 
filler element of cross-shaped cross-section. The filler serves to separate 
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Pal „ m reduce me alMum o( sj9nai |ntwferenM ^ ^ 
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«*t p te „ to, ^ ^ ^ ^ ^ ^ are 5uiTounaM by 

an outer sheath. 

Such cable is typ^ terminated in sm.ll connectors such as the 
industry standard RJ4S-type. Making an interface between cable and 
connector requires great care by tha Installer to ensure that components 
combine in an effective manner to give a high performance connection. To 
achieve this some of the cable sheath must be removed to expose the 
wires, and the filler removed to the point of the cabte sheath so that ft does 
not interfere with the termination procedure or quality, to achieve this, the 
twisted pairs need to be displaced or folded back so that the filler can be 
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cut. 



This procedure has two major drawbacks. Firstly. th e construction 
of the twisted pair is extremely precise in all respects. Disturbing the 
integrity of the twisted pair by displacement, bending, untwisting or other 
mechanical disturbance, may reduce cable performance significantly and 
irreparably. Secondly, installation engineers wish to minimise the number 
of steps and the time Involved in each termination, and removal of such 
components can be awkward, time consuming and therefore costly. 

It is an object of the present invention to reduce the problems 
associated with conventional cables incorporating fillers, especially cables 
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used for high speed data transmission. 

According to a first aspect of the present Invention there is provided 
a cab.e comprising a fi„er having a p,ura, ity of points of weakness 
discontinuities spaced along fts length. 

The provision of points of weakness or discontinuities enables a 
portion of filler to be removed from the cable without the need for cutting. 
To remove a portion the finer Is placed under tension, for example by pulKng 
with finger and thumb or pliers. The filler can then be withdrawn from the 
cable up to the nearest discontinuity or point of weakness at which the filler 
will preferentially break. Since sharp tools are not required there is a 
reduced risk of accidental cable damage and personal injury. 

It is preferred that the points of weakness or discontinuities are 
evenly spaced. The spacing may be made consistent with the intended 
requirements for connectorizing or terminating a particular cable. The 
spacing may also be consistent with avoiding signal reflections in the 
operating frequency range. In one embodiment the points of weakness or 
discontinuities lie at Intervals of between 10 and 50mm. 

The outside of the cable may be marked to indicate the locations of 
the points of weakness or discontinuities in the filter. 

Points of weakness may be formed by partially cutting through the 
finer. In one arrangement points of weakness are formed by perforating the 
filler. Points of weakness could also be formed by varying the cross-section 
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example during extrusion of a plastic filler. 

Preferab*, me filter „ formed from ^ materjal ^ 
electrically conductive materials include polyethyfene. polypropytene ^ 
PVC. Such a filter may be formed by extrusion. The filter is preferably 
disposed to separata two or more cable components. Preferably the filter 
is shaped, .in cross-sectidn. to have a number of arms, for exampte four to 
form a cross shape to enable It to separate other cable components. The 
filler is preferably flexible. 

The cable preferably comprises a plurality of cable components. 

Preferably, the cable components comprise a piurality of twisted pairs 
of insulated wires and each pair is separated from each other pair by the 
filler. The number of pairs of wires preferably corresponds to the number 
of arms of the filler. 

Separating the pairs of wires helps to reduce the amount of crosstalk 
between them. To further reduce crosstalk an electromagnetic screen may 
be provided around one or more of the pairs for example by wrapping the 
Pair whh a conductive tape, for example a metal tape or tape laminate. An 
aluminium/polyester laminate would be suitable. 

As an alternate, or to further reduce crosstalk, a further preferred 
feature of the invention is that the filter comprises some electrically 
conductive or serni^onductive material. This enables the filler to act as an 
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eiectromagnetic screen. The filler is preferably formed from a conductive 
plastics material, for example a semi-conductive polymer. 
The filler may be formed from a foamed material. 
The cable filler and components are preferably disposed within an 
outer sheath. They may also be surrounded by tapes, foils, laminates, 
braids and other components, for electromagnetic screening or mechanical 
protection. 

The invention provides for the production of cables for high speed 
data transmission which may be more quickly, easily, safely and reliably 
installed than conventional cables. 

According to a second aspect of the present invention there Is 
provided a method of manufacture of a cable comprising the steps of 
providing a filler and partially or wholly cutting through the filler at points 
along its length to form points of weakness or discontinuities along its 
length. 

Preferably, the method also comprises the step of encapsulating the 
filler together with other cable components in an outer sheath. 

According to a third aspect of the present invention there is provided 
a method of preparing a cable according to the first aspect of the present 
invention, with or without any of the subsequently discussed optional 
features of that aspect, for installation, comprising the step of pulling on the 
filler to remove a portion of the filler up to a point of weakness or 
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discontinuity. 

•taM* the filler k removed w „ „ „ ^ 

from ,h. poIm „ ^ „ „ p ^ ^ cabte pw 
Includes n note, .heath and *. maml crefMaWv funh8 , fc 
Stirp df snipping .ff.po^^^^,, expose , pmlo „ „ „„ 
filler at die end of The cable, which portion con then be pulled to rBmm e „ 
portion of the filler. 

«n order that the invention may be more clearly understood 
embodiments thereof will now be described by way of example with 
reference to the accompanying drawings in which:- 
Figure 1 shows a perspective view of one embodiment of a cable 
according to the invention with part of its outer sheath 
stripped away to reveal a filler and of one of four twisted pairs 
of cable; 

15 Figure 2 shows a cross-sectiona, visw of the cable of Figure 1, taken 
along the line 11-11; 

Figure 3 shows a cross-sectional view through another embodiment of 

a cable according to the invention; 
Figure 4 shows a side view of another embodiment of a cable according 
to the invention with some of its outer sheath stripped away 
to reveal a filler and cable components; 
Figure S shows an enlarged cross-secttanai view of the cable of Figure 
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4, taken along the line V-V; and 
6 shows a sctetBtic vfew „ appratus fof ^ ^ ^ 

weakness into a cable filler. 
Referring to Figures , an d 2 a cable comprises four p airs of twisted 
insulated electrical wires io (only one of which is shown in Rout* 1. for 
clarity) disposed in a p, asTic outef sheatn „ ^ ^ ^ ^ 

sheath 11 is a cable filler 12 comprising an electrical grade polyethylene 
extrusion the cross section of which is cross-shaped with four substantially 
perpendicular arms which divide the space within the outer sheath 1 1 into 
four regions. The four pairs of wires 10 are respectively disposed in these 
regions. The filler 1 2 gives the cable structure as well as separating the 
four pairs of twisted wires 10 to reduce crosstalk between them. 

In an alternative embodiment the filler 12 Is formed from an 
electrically conductive material and therefore provides an electromagnetic 
screen between each twisted pair. This embodiment is capable of 
producing extremely low values for crosstalk ov er a wide frequency 
bandwidth. 

At regular intervals along its length each arm of the filler 12 has been 
partially cut through to provide a point of weakness 13 at which the filler 
12 will preferentially break when placed under tension. 

The cable is shown with a portion of Its outer sheath 1 1 removed, to 
expose the wires 10 to enable them to be fitted into a connector to 
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termteate the cable. To correctly terminate the cable, for example with an 
industry standard FU45 connector, to provide a connection which does not 
impair the performance of the system of which the cable forms part ft is 
necessary to remove the exposed filler 12. back to the sheathed section of 
cable, but to leave the wires 10 in tact. 

Conventionally it would be necessary to fold back the twisted wire 
pairs 10 and cut the filter 12. Disturbing the integrity of the twisted pairs 
10 may reduce cable performance significantly, particularly with cables of 
the illustrated type which can support data transmission of digital 
information at rates of the order of 1 G bit/s and above. When cutting the 
filler there is also a risk of damaging the cable. 

However, with the Illustrated cable alt that is required is to grip the 
end of the filler 12 and pull it away from the cable. The filter 12 will then 
break at the first point of weakness 13. within the cable sheath 11, without 
disturbing the wires 10. 

The distance between the points of weakness is sufficient so that the 
finer is accessible so as to facilitate gripping wjhh finger and thumb or small 
tools. 

Rgure 3 shows an alternative embodiment. Referring to this Rgure, 
this embodiment is similar to that shown in Figures 1 and 2 In that ft 
comprises four pairs of twisted wires 20 ajnd a cross-shaped filler 22 
disposed In an outer sheath 21. the filler 22 hiving points of weakness 23 
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spaced along its length. 

Where this embodiment differs is that it additionally inciudes two 
insulating and/or screening layers 24 disposed around the four twisted pairs 
20 and filler 22, under the outer sheath 21 . 

Referring to Figures 4 and 5 another embodiment comprises six 
helically assembled cable components 30, which could be insulated wires, 
optical fibres or some other component or combination of components, 
surrounding a central filler 31 . The filler could be formed from plastic, string 
or some other suitable material. The cable components 30 and filler 31 are 
surrounded by a plastic outer sheath 32. 

At regular intervals along the length of the cable points of weakness 
are formed in the filler 31 , at which it will preferentially break when placed 
under tension. Each point of weakness comprises a region of reduced 
cross-section, which may be formed by partially cutting through the filler. 
The location of each point of weakness is indicated by an 'X- in Rgure 4. 
The outer sheath could be marked to show the position of the points of 
weakness. 

The cable is shown with part of the outer sheath 33 removed, to 
enable the cable components 30 to be terminated. Before doing so excess 
filler 31 must be removed. This is achieved by pulling the exposed end of 
the filler 31 away from the cable whereupon it will break at a point of 
weakness, most probably that nearest the end of the filler. 
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ln ail the illustrated embodiment, the points of weakness could be 
replaced with discontinuities in the filler. 

Figure 6 shows apparatus to introduce points of weakness into a 
cable filler. 

Filler enters the apparatus through a die 40 and then proceeds 
between two sets of wheels 41 with Wades 42 disposed around their 
periphery. The blades 42 wiil cut into opposite sides respectively of the 
filler. The two sets of wheels an* disposed at right angles to each other, so 
that upon passing through the apparatus, cuts will be made into the filter 
from four perpendicular directions. The filler leaves the apparatus through 
a second die 43. 

Provision 44 is made to allow adjustment of the relative position of 
the cutter wheels. 

The blade wheels 41 are driven by sen/o controlled motors 45 and 
may be controlled from an encoder driven by the filler as it passes through 
the machine. 

The above embodiments are described by way of example only, many 
variations am possible without departing from the invention. For example, 
additional components can be laid under the outer sheath of the cable, for 
example longitudinal wires to assist earthing/screen connection and/or 
kevlar (RTM) string/tape to provide mechanical protection and longitudinal 
strength. The weaknesses or discontinuities in the filler couid be introduced 
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by norvmechanlcal means, for example with a laser. 
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CA AIMS 

1. A cabte comprising a filter having a p(U ra, ity of points of weakness or 

discontinuities spaced along its length. 
2. A cable as claimed in claim 1. wherein the points of weakness or 

discontinuities are evenly spaced. 
3- A cabte as claimed in either claim 1 or 2, wherein the points of 
weakness or discontinuities lie at intervals of between 10 and 50mm, 

4. A cable as claimed in any preceding claim, wherein the outside of the 
cable is marked ,o indicate the locations of the points of weakness 
or discontinuities in the filler. 

5. A cable as claimed in any preceding claim, wherein the points of 
weakness or discontinuities are formed by partially or fully cutting 
through the filler. 

6. A cable as claimed in any of claims l to 4, wherein points of 
weakness are formed by perforating the filler. 

7. A cable as claimed in any preceding claim, wherein the filler 
comprises a plastics material. 

8. A cable as claimed in any preceding claim, wherein the filler is 
shaped, in cross-section, to have a number of arms to enable it to 
separate other cable components. 

9. A cable as claimed in claim 8. wherein the filter is cross-shaped in 
cross-section. 
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10. A cable « claimed in any preceding claim, wherein the fl„er « 
electrically conductive or semi-conductive. 

11. A cable as claimed in any preceding claim comprising a piurality of 
twisted pairs of insulated wire. 

12. Acabteasclai^inc^^ 

provided around at least one of the pairs of twisted wire. 

13. A method of manufacture of a cable comprising the steps of 
providing a filler and partially or wholly cutting through the filler at 
points along its length to form points of weakness or discontinuities 
along is length. 

14. A method as claimed In claim 13 comprising the step of 
encapsulating the filter together with other cable components in an 
outer sheath. 

15. A method of preparing a cable as claimed in any of claims 1 to 12 for 
installation, comprising the step of puiling on the filler to remove a 
portion of the filter up to a point of weakness or discontinuity. 

16. A method as claimed in claim 15, wherein the filter is removed up to 
the first point of weakness or discontinuity from the point at which 
it is pulled. 

17. A method as claimed in either dalm 15 or 16, wherein the cable 
includes an outer sheath and further comprising the step of stripping 
off a portion of the outer sheath to expose a portion of the filler at 
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the end of the cab,e and wherein the exposed portion of the filler is 
pulled to remove a portion of the filler. 
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